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Detection of Hepatitis C Virus RNA in Saliva Samples
from Patients with Seric Anti-HCV Antibodies

Patrícia L. Gonçalves1, Carla B. Cunha1, Biomedical Centre of the Federal University of Espírito
Solange C. U. Busek2, Guilherme C. Oliveira2, Santo1, Vitória, ES; Centre of Research René Rachou,
Rodrigo Ribeiro-Rodrigues1 and Fausto EL Pereira1 Fiocruz2, Belo Horizonte, MG, Brazil

We examined the frequency of HCV-RNA in saliva samples from anti-HCV positive patients.
Both plasma and saliva samples from 39 HCV patients (13 with normal liver enzymes, 19 with
abnormal liver enzymes and 13 with cirrhosis) were investigated. Stimulated saliva and fresh
plasma were centrifuged (900 x g,10 min) and stored at –70oC, after the addition of guanidine
isothiocyanate RNA extraction buffer. HCV-RNA was detected by RT- nested-PCR (amplification
of HCV-cDNA for two rounds, using HCV primers 939/209 and 940/211). HCV genotyping was
carried out by RFLP (using Mva I and Hinf 1 or Hae III and Rsa I restriction enzymes). Thirty-two
out of 39 (82%; 95% CI=70-94%) anti-HCV-positive patients had HCV-RNA in plasma samples.
Eight out of 39 (20.5%; 95% CI=6.6-34.4%) had HCV-RNA in the saliva. The HCV genotype in
saliva samples from these patients matched the genotype found for plasma HCV-RNA. No significant
correlation between the presence of HCV and either age, gender, HCV genotype or any risk factor
for HCV infection was found. The observed prevalence (20.5% of anti HCV positive patients or
25% of the patients with HCV-RNA in plasma) was lower than that previously reported from other
countries. The low frequency of HCV-RNA in saliva samples observed in our study may be due to
the use of cell-free saliva. Other authors reporting higher frequencies of HCV-RNA in saliva
used whole saliva, without centrifugation.
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Significant variability in HVC-RNA detection
frequency in saliva samples was found in a careful review
of the HCV literature from 1990 to 2003. Data from 38
published papers [1-38] indicated a frequency of HCV-
RNA in saliva samples from 0 to 100% (Tables 1 and 2).
Five out of 38 publications reported100% HCV-RNA
detection in saliva samples from HCV-positive patients
[16,17,25,29,38]; however, only a few cases or only
patients with sialoadenitis were considered in these

studies, which may represent a caveat. When reports with
sample sizes larger than 30 HCV-positive patients were
considered separately, the broad variability of frequencies
was evident, ranging from 0 to 66% [1-16]. This variation
in HCV-RNA detection frequencies in saliva samples may
be due to the saliva sampling method used. In one study,
oropharyngeal washes were used as the sampling method,
giving 20% HCV RNA positivity [4]; whereas in another
publication, oral sponges (Salivette and Omnisal) were
used, but the authors were unable to detect HCV RNA in
the saliva of HCV and HIV coinfected patients [11]. On
the other hand, when whole saliva samples from anti-HCV
positive patients were used, HCV RNA was detected in
35% to 52% of the samples (Tables 1 and 2).

Infection with HCV has been implicated in
sialodenitis with sicca syndrome [39]. Considering that
the presence of HCV virus in saliva samples may be
indirect evidence of salivary gland involvement, it would
be useful to determine the frequency of HCV-RNA in
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Table 1. Frequency of HCV RNA in saliva from HCV+ patients (samples with more than 30 patients) in studies
published from 1992 through 2002

saliva samples from HCV-infected patients. Since
geographic variations, changes in the predominant
genotypes, and their association with environmental
factors, may affect extrahepatic manifestations of HCV
infection, such as sialodenitis [40], we decided to
investigate the frequency of HCV RNA in saliva samples
from anti-HCV positive patients who had no evident
clinical features of sialoadenitis, in Vitoria, ES, Brazil.

Material and Methods

Patients

Thirty-nine anti-HCV positive patients (13 with
normal liver enzymes, 19 with abnormal liver enzymes

and 13 with cirrhosis), attended at the Gastroenterology
Outpatient Unit of the Hospital Universitario Cassiano
Antonio Moraes, in Vitória, Espírito Santo, Brasil, were
enrolled. All the patients received a complete clinical
and physical examination, and laboratory tests were
performed to evaluate liver function and to detect HBV
infection (HbsAg, anti-HBc, anti-HBs). Liver biopsy,
ultrassonography and upper gastrointestinal endoscopy
were performed, when necessary, to confirm diagnosis
of advanced liver disease.

Sampling of plasma and saliva for HCV RNA detection

Fresh plasma samples, processed within two hours
of collection by venous puncture, were stored at –70oC,
after addition of guanidine isothiocyanate RNA

Hepatis C Virus in Saliva

HCV- RNA

Plasma N(%) Saliva N(%)
Author and reference N Clinical Type Blood

data of saliva in saliva

Liou et al. [1] 31 CLD Whole 21%(+) 31 (100) 15 (48.3)
Young et al. [2] 50 CLD Whole ND 41(82) 25 (50)
Couzigou et al. [3] 37 CH NI (-)                     NR 23(62)
Puchhammer- 35 Malignancies Oral wash ND 18 (51.4) 7 (20)
Stockl et al. [4] HCV+
Komiyama et al. [5] 32 CH, LC, HCC NI 24%(+)             NR 21 (66)
Sugimura et al. [6] 76 CH (aged) Whole 20%(+) 24 (44) 27 (36)
Roy et al. [7] 50 CH , i.v. DA ,27Whole, ND 33(66) 19 (57)

HIV+ salivette
Roy et al. [8] 50 CH , i.v. DA ,27Whole, (-) 33(66) 25 (50)

HIV+ sponges
Fabris et al. [9] 48 CH Whole ND 39(81.2) 22 (56.4)
Rey et al. [10] 59 CH, HIV (+) Whole ND 45(76.3) 22 (37)
vanDoornum et al. [11] 102 CH,HIV (+) sponges ND 76(75) 0 (0)
Mastromatteo et al. [12] NI CH and relatives NI ND                   ND                 44%
Matiac et al. [13] 48 CH Whole (+) 48(100) 17 (35)
Savoldi et al. [14] 32 Dentistry clinic NI ND 18(56) 20 (62.5)
Hermida et al. [15] 61 CH NI ND 61 (100) 32 (52)

CLD= chronic liver disease; CH=chronic hepatitis; LC= liver cirrhosis; HCC = hepatocellular carcinoma; i.v. DA=intravenous
drug abusers; NI = not informed; ND= not determined.



www.bjid.com.br

30 BJID 2005; 9 (February)

extraction buffer. Production of whole saliva was
stimulated by chewing a sterile rubber cylinder for two
minutes. Patients were asked to spit into a funnel placed
over a sterile 15-mL Falcon centrifuge tube until a 2-3
mL sample of whole saliva was obtained. After
centrifugation of the whole saliva samples (900 x g, 10
min), 1mL of supernatant was collected, added to 1mL
of extraction buffer, homogenized, and stored at –70oC.

The elapsed time between sample collection and
cryopreservation was always less than two hours.

RNA Extraction and Nested RT-PCR for the
Identification of HCV RNA

RNA extraction was performed using a commercial
viral RNA isolation kit (Qiaamp, Qiagem, Hildem,

Hepatis C Virus in Saliva

Table 2. Frequency of HCV RNA in saliva from HCV patients (samples smaller than 30 patients) reported
from1990 through 2002

Author and reference N Clinical Type Blood
data of saliva in saliva

Takamatsu et al. [16] 5 CH, LC, HCC Whole,S ND ND 5(100)
Wang et al. [17] 3 CH NI (-) 3 (100) 3 (100)
Komiyama et al. [18] 13 CH NI ND 13 (100) 2 (15.3)
Hsu et al. [19] 19 CH Whole (-) 19 (100) 0 (0)
Nakano et al. [20] 10 CH NI ND 10 (100) 6(60)
Fried et al. [21] 14 CH Whole (-) 14 ( 100) 0 (0)
Wang et al. [22] 14 CH NI + 10 (71.4) 7 (50)
Numata et al. [23] 23 CH NI (-) 23 (100) 8 (34.8)
Ogasawara et al. [24] 10 Pregnant NI ND 10 (100) 5(50)

HCV(+)
Harle et al. [25]* 9 - - - 0 (0 ) 9 (100)
Chen et al. [26] 26 CH (11 HIV+) Whole ND 23(88) 4/23 (17)
Mariette et al. [27] 28 CH (13 HIV+) Whole ND 28 (100) 17(61)
Roy et al. [28] 14 CH Whole; ND 14 (100) 9(64)

salivette
Biasi et al. [29] 1 CH; sialoadenitis Whole ND 0 (0) 1(100)
Roy et al. [30] 21 Hemophilic Whole; ND 21 (100) 10(47)

(6HIV+) salivette
Jorjensen et al. [31] 16 CH and SS NI ND 15(93) 13 (83)
Caldwell et al. [32]* 21 CH - - 21 (100) 5 (21)
Ustundag et al. [33] 10 CH, hemodialysis NI ND 10 (100) 3(30)
Taliani et al. [34] 20 CH,LC Whole (-) 20(100 ) 3(15)
Kage et al. [35]* 11 CH (pregnant) - - 11 (100) 4 (36)
Becheur et al. [36]* 15 CH NI - 15 (100) 4 (26.6)

Nagao et al. [37]* 6 CH - - 6 (100) 3(50)
Arrieta et al. [38] 4 CH, sialoadenitis NI ND 4 (100) 4(100)

CH= chronic hepatitis; LC= liver cirrhosis; HCC=hepatocellular carcinoma; SS = Sjögren syndrome; NI= not informed; ND= not
determined. *Data obtained from abstract.

HCV- RNA

Plasma N(%) Saliva N(%)
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Table 3. Gender, age, clinical presentation, main risk factors for HCV infection, results of investigation and
genotyping of HCV-RNA in serum and saliva of 39 anti-HCV positive patients diagnosed in Vitoria, ES, Brazil

Germany) following manufacturer’s instructions. A
nested RT-PCR was carried out, as described by
Chan et al. [41], with minor modifications introduced
by Oliveira et al. [42]. Briefly, single-strand cDNA
was synthesized from 18 µL of the RNA sample at
42oC for 50 minutes with 200 U of reverse
transcriptase (Superscript II, GIBCO, BRL,
Rockville, MD, USA) in 30 µL of manufacturer-
supplied buffer containing 10 pmole of primer 209
(ATACTCGAGGTGCACGGGTCTACGAGACCT),
10 mM of each dNTP, and 10nM of dithiothreitol.
For the first-round PCR, 2µL of cDNA was added

to a mixture containing 2 µL of 10x supplied PCR
buffer, 5mM MgCl

2
, 10 mM of each dNTP, 10 pmole

of primers 939 (CTGTGAGGAACTACTGTCTT)
and 209, and 5U of Taq DNA polymerase (GIBCO/
BRL). The mixture was covered with 25 µL of mineral
oil (Sigma, St Louis, MO, USA) and cycled 30x in a
thermocycler (Perkin Elmer Gene Amp PCR System
2400) at 95oC for 5 minutes, 95oC for 1 minute, 50o

C for 1 minute, 72oC for 1 minute, and 1x 72o C for
1 minute. The second round PCR was carried out as
above, but with primers 940
(TTCACGCAGAAAGGGTCTAG) and 211

Hepatis C Virus in Saliva

Variables      HCV-RNA in plasma       HCV-RNA in saliva

Positive Negative P Positive Negative p
N=32 N=7 N=8 N=31

Age (years, mean ± sd) 45.7±11.3 49.4±20.2 0.0456 46.2±12.6 45.9±12.5 0.534
Gender
Male 23 4 6 21
Female 9 3 0.364 2 10 0.526

Clinical presentation
Asymptomatic carrier 3 2 0.213 6 14 0.133
Chronic hepatitis 19 1 0.038 0 5 0.295
Liver cirrhosis 10 4 0.193 2 12 0.388

Risk factors
Blood transfusion 11 3 0.493 3 10 0.296
i.v drug abuse 11 0 0.159 3 8 0.400
Inhaled cocaine 1 0 0.820 0 1 0.797
Surgery 3 1 0.562 0 4 0.382
Tattoo 1 1 0.330 0 2 0.627
Multiple sexual partners 1 0 0.820 0 1 0.794
HCV+ sexual partner 1 0 0.820 0 1 0.794
Undetected 3 2 0.213 2 4 0.357

HCV genotypes
Genotype 1 22 na 5 na
Genotype 2 1 na 0 na
Genotype 3 4 na 2 na
Undetermined 5 na 1 na

na = not applicable.
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(CACTCTCGGAGCACCCTATCAGGCAGT) and
1.5U of Taq polymerase. The PCR products were
electrophoresed in a 6% polyacrylamide gel, stained
with ethidium bromide, and recorded on a digital
imager (Eagle Eye II, Stratagene, LaJolla, CA).

RFLP analysis

Nested RT-PCR products were digested at 37oC
overnight in 15µL of the supplied buffer containing
5µL of PCR products and 0.5µL of each enzyme:
Mva I and Hinf I (MH), or Hae III and Rsa I (HR)
purchased from Boehringer Mannheim, Germany.
The digestion products were separated by
electrophoresis in a 12% polyacrylamide gel using a
vertical electrophoresis apparatus (Model S2 Life
Technologies Inc.) and stained with silver nitrate. The
banding pattern was visualized and analyzed as
described by McOmish et al. [43].

Statistical analysis

Statistical analysis was performed using SPSS for
Windows (version 10.0) and P values lower than 0.05
were considered significant. The Student’s t test was used
to compare continuous variables and Chi-square or
Fisher’s exact tests were used to compare proportions.

Results

Patient population descriptive data on age,
gender, clinical presentation, presence of HCV-
RNA and its genotypes in both serum and saliva
samples were recorded (Table 3). HBV markers
were detected in 13 (33%) patients (nine were anti-
HBc and anti-HBs positive, four were only anti-
HBc positive and none had HBsAg). HCV-RNA
was detected in plasma samples from 32 out of 39
patients (82.5%). When HCV genotyping was
performed using the RNA isolated from plasma
samples, genotype 1 was the most prevalent, found
in 22 out of 32 (69%) patients, genotype 3 in four
out of 32 (12.5%) and genotype 2 in only one

patient (3.1%). The genotyping method used was
not able to determine the HCV genotype of five
patients.

When saliva samples were used, HCV-RNA was
detected in saliva samples from 8 out of 32 (25%) patients
with detectable plasmatic HCV-RNA. The genotype
found in the saliva samples was the same as that observed
in the plasma samples. HCV-RNA was not detected in
saliva samples from seven patients who were also negative
for viral RNA in the serum. No correlation was found
between the presence of HCV-RNA in the saliva, and
gender, risk factors or clinical presentation of HCV
infection (Table 3).

Discussion

In our study, the HCV-RNA frequency in plasma
samples from anti-HCV-positive patients (82.5%) was
similar to that reported in other studies in Brazil [42,
44]. The predominance of genotype 1 (68.75% of all
HCV-RNA positive cases) also concurs with published
data from other studies conducted in Brazil [42,44-46].

Although the frequency of HCV-RNA that we found
in saliva samples was 25%, lower than that reported
by other authors who analyzed samples larger than
30 patients (Table 1), we could not find an explanation
for the discrepancies in the observed HCV-RNA
frequency in saliva samples from anti-HCV positive
patients. It is possible that the sampling, centrifugation
and freezing methods used, as well as the presence
of blood may have contributed to these differences.
Though HCV-RNA has been found in leukocytes [47]
and in oral epithelial cells [29,38,47] from HCV
patients, the saliva samples in our study were free of
such cells. Blood in the saliva samples may contribute
to these discrepant results. We did not perform
specific tests to investigate the possibility of occult
blood in the saliva samples, Liou et al. [1] and
Komiyama et al. [5] demonstrated that the presence
of blood in saliva samples did not correlate with the
presence of HCV-RNA in the same samples.

In our study, all patients with detectable HCV-RNA
in saliva samples were also positive for plasmatic HCV-

Hepatis C Virus in Saliva
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RNA. However, some authors have reported that they
were able to detect HCV in saliva samples from
patients, but could not detect HCV in their blood [6,8,
12,14,25]. A possible explanation for such findings is
the fact that HCV can replicate in oral epithelial cells in
patients without HCV in the blood, as demonstrated
by Arrieta et al. [49] in HCV positive patients with and
without oral lichen planus.

We also observed total concordance between the
HCV genotype detected in serum and saliva samples
from the same patient. Discrepancy between blood and
saliva HCV genotypes was reported by Roy et al. [7],
in drug abusers; he found that genotype 2 was more
prevalent in saliva samples from these patients.

The various studies that have compared viral load
with the presence of HCV-RNA in the saliva have shown
both positive [9,15,23,27] and negative correlations
[10,28]. We did not evaluate this association.

The frequency (25%) of HCV-RNA that we found
in saliva samples was lower than that reported from
other countries, probably due to the fact that we used
cell-free saliva samples.

Since it has been demonstrated that HCV can
replicate in oral epithelial cells in patients without
manifestation of oral diseases [48,49], a follow-up
study is being carried out to investigate the prevalence
of HCV-RNA in the cell pellet and in the supernatant
obtained after centrifugation of whole saliva from
HCV-positive patients.

References

1. Liou T.C., Chang T.T., Young K.C., et al. Detection of
HCV RNA in saliva, urine, seminal fluid, and ascites. J
Med Virol 1992;37:197-202.

2. Young K.C., Chang T.T., Liou T.C., Wu H.L. Detection of
hepatitis C virus RNA in peripheral blood mononuclear
cells and in saliva. J Med Virol 1993 Sep;41:55-60.

3. Couzigou P., Richard L., Dumas F., et al. Detection of HCV-
RNA in saliva of patients with chronic hepatitis C. Gut
1993;34(2 Suppl):S59-60.

4. Puchhammer-Stockl E., Mor W., Kundi M., et al.
Prevalence of hepatitis-C virus RNA in serum and throat
washings of children with chronic hepatitis.J Med Virol
1994;43:143-7.

5. Komiyama K., Kawamura F., Arakawa Y., et al. Detection
of hepatitis C virus (HCV)-RNA in saliva and gastric
juice. Adv Exp Med Biol 1995;371B:995-7.

6. Sugimura H., Yamamoto H., Watabiki H., et al. Correlation
of detectability of hepatitis C virus genome in saliva of
elderly Japanese symptomatic HCV carriers with their
hepatic function.Infection. 1995;23:258-62.

7. Roy K.M., Bagg J., McCarron B., et al. Predominance of
HCV type 2a in saliva from intravenous drug users.J
Med Virol 1998;54:271-5.

8. Roy K.M., Bagg J., McCarron B. The effect of saliva
specimen collection, handling and storage protocols
on hepatitis C virus (HCV) RNA detection by PCR. Oral
Dis 1999;5:123-7.

9. Fabris P., Infantolino D., Biasin M.R., et al. High prevalence
of HCV-RNA in the saliva cell fraction of patients with
chronic hepatitis C but no evidence of HCV
transmission among sexual partners. Infection
1999;27:86-91.

10. Rey D., Fritsch S., Schmitt C., et al. Quantitation of
hepatitis C virus RNA in saliva and serum of patients
coinfected with HCV and human immunodeficiency
virus. J Med Virol 2001;63:117-9.

11. van Doornum G.J., Lodder A., Buimer M., et al. Evaluation
of hepatitis C antibody testing in saliva specimens
collected by two different systems in comparison with
HCV antibody and HCV RNA in serum. J Med Virol
2001;64:13-20.

12. Mastromatteo A.M., Rapaccini G.L., Pompili M., et al.
Hepatitis C virus infection: other biological fluids than
blood may be responsible for intrafamilial spread.
Hepatogastroenterology 2001;48:193-6.

13. Maticic M., Poljak M., Kramar B., et al. Detection of hepatitis
C virus RNA from gingival crevicular fluid and its relation
to virus presence in saliva.J Periodontol 2001;72:11-6.

14. Savoldi E., Gargiulo F., Marinone M.G., et al. HCV-RNA
occurrence in saliva of odontoiatric HCV seropositive
patients.Minerva Stomatol 2001;50:71-4.

15. Hermida M., Ferreiro M.C., Barral S., et al. Detection of
HCV RNA in saliva of patients with hepatitis C virus
infection by using a highly sensitive test. J Virol
Methods 2002;101:29-35.

16. Takamatsu K., Koyanagi Y., Okita K., Yamamoto N.
Hepatitis C virus RNA in saliva. Lancet 1990;336:1515.

17. Wang J.T., Wang T.H., Lin J.T., et al. Hepatitis C virus
RNA in saliva of patients with post-transfusion hepatitis
C infection. Lancet 1991;337:48.

18. Komiyama K., Moro I., Mastuda Y., et al. HCV in saliva of
chronic hepatitis patients having dental treatment.
Lancet 1991;338:572-3.

19. Hsu H.H., Wright T.L., Luba D., et al. Failure to detect
hepatitis C virus genome in human secretions with the
polymerase chain reaction. Hepatology 1991;14:763-7.

Hepatis C Virus in Saliva



www.bjid.com.br

34 BJID 2005; 9 (February)

20. Nakano I., Imoto M., Fukuda Y., et al. Hepatitis C virus
RNA in urine, saliva, and sweat. Am J Gastroenterol
1992;87:1522.

21. Fried M.W., Shindo M., Fong T.L., et al. Absence of
hepatitis C viral RNA from saliva and semen of patients
with chronic hepatitis C. Gastroenterology
1992;102:1306-8.

22. Wang J.T., Wang T.H., Sheu J.C., et al. Hepatitis C virus
RNA in saliva of patients with posttransfusion hepatitis
and low efficiency of transmission among spouses. J
Med Virol 1992;36:28-31.

23. Numata N., Ohori H., Hayakawa Y., et al. Demonstration
of hepatitis C virus genome in saliva and urine of patients
with type C hepatitis: usefulness of the single round
polymerase chain reaction method for detection of the
HCV genome.J Med Virol 1993;41:120-8.

24. Ogasawara S., Kage M., Kosai K., et al. Hepatitis C virus
RNA in saliva and breastmilk of hepatitis C carrier
mothers. Lancet 1993;341:561.

25. Harle J.R., Swiader L., Disdier P., et al. Identifying hepatitis
C virus by the gene amplification technique in the saliva
of patients for whom the search is simultaneously
negative in their serum: 9 cases. Rev Med Interne
1993;14:1005.

26. Chen M., Yun Z.B., Sallberg M., et al. Detection of hepatitis
C virus RNA in the cell fraction of saliva before and
after oral surgery. J Med Virol 1995;45:223-6.

27. Mariette X., Loiseau P., Morinet F. Hepatitis C virus in
saliva. Ann Intern Med 1995;122:556.

28 Roy K.M., Bagg J., Bird G.L., et al. Serological and salivary
markers compared with biochemical markers for
monitoring interferon treatment for hepatitis C virus
infection. J Med Virol 1995;47:429-34.

29 Biasi D., Colombari R., Achille A., et al. HCV RNA detection
in parotid gland biopsy in a patient with chronic
hepatitis C virus liver disease. Acta Gastroenterol Belg
1995;58:465-9.

30 Roy K.M., Bagg J., Follett E.A., et al. Hepatitis C virus in
saliva of haemophiliac patients attending an oral
surgery unit. Br J Oral Maxillofac Surg 1996;34:162-5.

31. Jorgensen C., Legouffe M.C., Perney P., et al. Sicca
syndrome associated with hepatitis C virus infection.
Arthritis Rheum 1996;39:1166-71.

32. Caldwell S.H., Sue M., Bowden J.H., et al. Hepatitis C
virus in body fluids after liver transplantation.Liver
Transpl Surg 1996;2:124-9.

33. Ustundag Y., Hizel N., Boyacioglu S., Akalin E. Detection
of hepatitis GB virus-C and HCV genomes in the saliva
of patients undergoing maintenance
haemodialysis.Nephrol Dial Transplant 1997;12:2807.

34. Taliani G., Celestino D., Badolato M.C., et al. Hepatitis C
virus infection of salivary gland epithelial cells. Lack of
evidence.J Hepatol 1997;26:1200-6.

35. Kage M., Ogasawara S., Kosai K., et al. Hepatitis C virus
RNA present in saliva but absent in breast-milk of the
hepatitis C carrier mother. J Gastroenterol Hepatol
1997;12:518-21.

36. Becheur H., Harzic M., Colardelle P., et al. Hepatitis C
virus contamination of endoscopes and biopsy
forceps.Gastroenterol Clin Biol 2000;24:906-10.

37. Nagao Y., Seki N., Tamatsukuri S., Sata M. Detection of
hepatitis C virus in saliva before and after scaling of
dental calculus. Kansenshogaku Zasshi 2000;74:961.

38. Arrieta J.J., Rodriguez-Inigo E., Ortiz-Movilla N., et al. In
situ detection of hepatitis C virus RNA in salivary glands.
Am J Pathol 2001;158:259-64.

39. Koike K., Moriya K., Ishibashi K., et al. Sialadenitis
histologically resembling Sjogren syndrome in mice
transgenic for hepatitis C virus envelope genes. Proc
Natl Acad Sci U S A 1997;94:233-6.

40. El-Serag H.B., Hampel H., Yeh C., Rabeneck L. Extrahepatic
manifestations of hepatitis C among United States male
veterans. Hepatology 2002;36:1439-45.

41. Chan S.W., McOmish F., Holmes E.C., et al. Analysis of a
new hepatitis C virus type and its phylogenetic
relationship to existing variants. J Gen Virol
1992;73:1131-41.

42. Oliveira G.C., Carmo R.A., Rocha M.O., et al. Hepatitis C
virus genotypes in hemophiliacs in the state of Minas
Gerais, Brazil. Transfusion 1999;39:1194-9.

43. McOmish F., Yap P.L., Dow B.C., et al. Geographical
distribution of hepatitis C virus genotypes in blood
donors: an international collaborative survey. J Clin
Microbiol 1994;32:884-92.

44. Silva L.K., Parana R., Souza S.P., et al. Hepatitis C virus
genotypes in a northeastern area of Brazil. Am J Trop
Med Hyg 2000;62:257-60.

45. Krug L.P., Lunge V.R., Ikuta N., et al. Hepatitis C virus
genotypes in Southern Brazil. Braz J Med Biol Res
1996;29:1629-32.

46. Martins R.M., Vanderborght B.O., Yoshida C.F. Hepatitis C
virus genotypes among blood donors from different regions
of Brazil. Mem Inst Oswaldo Cruz 1998;93:299-300.

47. Bare P., Massud I., Belmonte L., et al. HCV recovery from
peripheral blood mononuclear cell culture supernatants
derived from HCV-HIV co-infected haemophilic patients
with undetectable HCV viraemia. Haemophilia
2003;9:598-604.

48. Takamatsu K., Okayasu I., Koyanagi Y., Yamamoto N.
Hepatitis C virus propagates in salivary glands. J Infect
Dis 1992;165:973-4.

49. Arrieta J.J., Rodriguez-Inigo E., Casqueiro M., et al.
Detection of hepatitis C virus replication by In situ
hybridization in epithelial cells of anti-hepatitis C virus-
positive patients with and without oral lichen planus.
Hepatology 2000;32:97-103.

Hepatis C Virus in Saliva




